Background: There is a compelling case for strengthening the strategies for assessment of competencies adopted in vocational and education training programs in Australia. A review of assessment in nationally recognised Vocation and Education Training (VET) courses identified a number of critical issues associated with competency assessment. For example, trainers were identified as having difficulties with interpretation, implementation and assessment of the competencies. Trainers are often viewed as capable of training diverse groups of learners, despite the fact that they may not possess in-depth knowledge of the competencies.
There is a compelling case for strengthening the strategies for assessment of competencies adopted in vocational and education training programs in Australia (HallidayWynes and Misko 2012; Hodge 2014) . A review of assessment in nationally recognised vocation and education training (VET) courses identified a number of critical issues associated with competency assessment (Hodge 2014) . For example, trainers were identified as having difficulties with interpretation, implementation and assessment of the competencies. Trainers are often viewed as capable of training diverse groups of learners, despite the fact that they may not have possessed in-depth knowledge of the competencies. These issues among others gave rise to investigating three strategies for assessing competencies: diagnostic, scenario and simulated assessment.
Background
The effective numeracy learning for employment by regional and remote Indigenous students in vocational education and training (VET) courses aimed to develop knowledge about regional and remote Indigenous VET students' numeracy learning that can significantly increase VET course completions and Indigenous employment. Indigenous Australians in regional and remote communities have high unemployment despite shortages of skilled workers in local industries (Clayton et al. 2003; Crawford and Biddle 2017; Griffin 2014 ). Due to previous low achievement in numeracy, Indigenous VET students fail to graduate from courses that would allow access to these industries and benefit their community. The project aimed to study Indigenous students' learning of numeracy to develop practical knowledge regarding instructional and assessment approaches to enhance student employment. In addressing these issues, the project was shaped by the following research questions:
• What practices are used by trainers support Indigenous students' learning in courses?
It was further informed by two sub-questions
• What assessment approaches are used to assess students' competencies in mathematics and numeracy which are embedded in courses? • How can trainers better prepare for meeting the diversity of learners using a range of assessment approaches?
For the purposes of this paper the sub-questions are the focus.
Literature review

Assessment of competencies
Since the mid-1980s there has been growing attention to the assessment of competencies in vocational education and training and the role that it plays in meeting the needs of employers and learners (Clayton et al. 2003) . This attention has been heightened further in more recent years with the emerging priority of a national approach to continuing education and training because of changing work requirements, an ageing workforce and lengthening working lives (Billett et al. 2015) . The current focus on existing models of assessment of competencies is motivated by a concern that they may not be suitable for achieving the aims of vocational education and training as identified in the Annual National Report of the Australian Vocational Education and Training System 2012 (Australian Government 2012) . Nor might they be appropriately used to assess and certify learning for workplace contexts. This concern is shared by international agencies and governments (OECD 2012) where concerns extend to considerations of how a quality assurance framework can be used to increase attention to the quality of quantitative and qualitative assessments. In the national report referred to here, Karmel (2012) Included in the OECD's (2012) discussions of recommendations is that standards through Australia should be achieved through common assessment procedures to determine whether necessary skills have been acquired.
It might be argued that, in the context of vocational education, concepts such as formative and summative assessment, and simulated assessment might be pertinent (see for example Halliday-Wynes and Misko 2012). Here, it is helpful to keep in mind Sadler's (2007) Studies showed (Craddock and Mathias 2009; Halliday-Wynes and Misko 2012; Taras 2002 ) that appropriate assessment strategies are a key part of competency development. Further, students reported that they could access counselling in regards to assessment tasks because they found assessment daunting (Halliday-Wynes and Misko 2012). A variety of assessment approaches is seen as good practice as it takes a more holistic approach instead of seeing assessment as discrete parts. A discussion of three approaches follows as it pertains to assessing mathematics. Although drawing on contexts such as schools, this discussion is useful for how such approaches might be useful in VET contexts for assessing competencies.
Diagnostic assessment of mathematics
A diagnostic assessment is ideal for VET learning contexts, as it assesses students' skills identifies their strengths and weaknesses. That is to say, a diagnostic assessment provides trainers with information about what students know and do not know. With this information, the type of instructional materials and activities to support students' mathematics learning can then be designed.
Cognitive diagnostic assessment tasks (CDAT) are informed by scientific theoretical frameworks on the cognitions that underpin students' mathematics learning, which have been identified as missing from traditional testing procedures (Battista 1999; Goldin 2000; Lesh and Kelly 2000; Ball and RAND Mathematics Study Panel 2003) . Cognition is the core of substance of understanding and sense-making in mathematics (Baturo 2008) .
Cognitive diagnostic assessment tasks are designed to be used in formative and summative assessment, in particular, to identify what mathematical concepts and processes students understand before, during, or at the conclusion of teaching. It provides a vehicle for deepening teachers' understanding of core ideas in elementary mathematics and consequently to modify or extend their instruction. CDAT provides a springboard for intervention or prevention.
A study by Siemon et al. (2004) Supporting Indigenous students achievement in numeracy explored the impact of authentic (rich) task assessment on middle year Indigenous students' mathematics achievement in remote schools. The findings indicated that rich tasks were hard for students to access even though the literary demands were low. The study found that a more diagnostic problem task that required less English literacy and used concrete materials appeared to be more effective for students. In Betts et al. (2011) of mathematics teaching and learning in middle school in California a diagnostic assessment was found to have positive effects on students' outcomes particularly when it led to specific interventions. Halliday-Wynes and Misko (2012) point out that where the assessment of competencies is used it can provide a diagnostic tool for quality assurance purposes.
Authentic assessment: scenario and simulated assessment in VET courses Gulikers et al. (2008) (pp. 172-173) .
There are, however, two points to consider. One is that perception of what is authentic differs between people. The second is that this perception varies for students engaging in authentic assessment tasks. A student's experience may shape what constitutes authentic assessment.
Although authentic assessment in vocational education and training might seem appropriate (Rush et al. 2010 ) trainers need to be aware of the biases in them (Bennett 2011) . In his discussion of formative assessment, Bennett (2011) asserts that "formative inferences are not only subject to uncertainty, they are also subject to systematic, irrelevant influences that may be associated with gender, race, ethnicity, disability, English language proficiency, or other student characteristics. Put simply, a teacher's formative actions may be unintentionally biased" (p. 17-18) . To reduce these biases, trainers need to recognise their biases and consider "evidence from multiple sources, occasions, and contexts" (p. 18). Such understandings of bias and disadvantage might be applicable when considering assessment in a vocational education and training context.
Methods
The project adopted a mixed methods design aimed at benefitting research participants and included: participatory collaborative action research (Anderson 2017; Kemmis et al. 2013; Lozenski 2014) and, community research (Smith 2012) . Participatory collaborative action research refers to is a "collective, self-reflective enquiry undertaken by participants in social situations in order to improve the rationality and justice of their own social and educational practices" (Kemmis et al. 2013, p. 5) . Simply communicating information alone does not seem to have a significant impact on a changes in training practice and assessment, therefore, there is a need for action research to identify the effectiveness of the project. Community research is described as an approach that "conveys a much more intimate, human and self-defined space" (Smith 2012, p. 127) . Community research relies on and validates the community's own definitions. As the project is informed by the social at a community level, it is described as "community action research or emancipatory research" (p. 127). A series of collaborative action research case studies to improve numeracy teaching and assessment of Indigenous VET students was developed. The cases focused on the assessment approaches that trainers used in their training of VET students.
Participants
There were 102 students who attempted the cognitive diagnostic assessment task, 35 students attempted the scenario-based assessment and five attempted the simulated task. The students were enrolled in a range of courses at the time of the administering of the assessment including, civil construction, metallurgy, retail. Pseudonyms have been used to protect the identity of participants and specific sites.
Research sites
The research sites where the project was conducted included four regional TAFE Institutes and three regional/remote schools in Queensland Australia. These sites nominated to be involved in the project because of the high numbers of Indigenous students enrolled in their courses.
Data collection techniques
The data gathered in this paper draws on diagnostic test results, scenario-based assessment results and video analysis from simulated assessment.
Cognitive diagnostic assessment tasks
The Cognitive diagnostic assessment tasks (CDAT) was designed to elicit students' understanding of the important mathematical concepts and processes that are required for processing whole numbers, fractions and probability effectively (Baturo 2008, p. 4) . The tasks are designed for use by teachers in formative and summative classroom assessment, namely, to find out what mathematical concepts and processes students understand before, during, or at the conclusion of teaching sequences. Figure 1 below provides examples of fraction items in the assessment.
In this example item 23 asks students whether they can construct the whole from the unit part given. The purpose was to identify that there must be four equal parts so it doesn't matter whether the students place the four parts differently, that is, on top of each other. Item 24 is about partitioning and asks students to construct the whole into equal parts different ways (flexible thinking) (see Baturo 2008) .
Scenario-based assessment
A scenario-based assessment of student mathematics knowledge was designed, written by the research team and trialled in four sites (see Fig. 2 for an example of one item). The team took into consideration the students' results and trainer feedback from the Cognitive diagnostic assessment administered in 2010. The assessment was designed in consultation with site trainers/teachers who provided feedback on ideas, scenarios and assessment questions. The assessment items were derived from several sources including, Baturo (2008) and Department of Education and Training (2009) . The items focused on: (1) whole number, (2) fractions, decimals, percentages and ratio, (3) measurement: time, temperature, mass, volume and capacity, (4) statistics, (5) trigonometry and (6) reading signs.
In this item example students were asked to pretend they were house painters who had to work out how much paint to purchase to paint the external walls in the house plan shown. Its purpose was to identify whether the students could calculator, convert measures, work out the whole area from the measurement parts provided and name the surface area size.
Simulated assessment
The simulated assessment was derived from the Civil Construction trainer's plan which focused on perimeter and area. Students were involved in a series of lessons where the focus was on identifying the perimeter and area of a range of items, for example, the walls in the classroom. From that experience, students were taken to the course construction workshop and were asked to demonstrate their understandings of perimeter, area, and the use of appropriate tools using a model of a house (see Fig. 3 ).
This item asks students to demonstrate their knowledge and understandings of perimeter and area to work out the floor space of each of the rooms in the model. Its purpose was to identify whether the students could measure, record and work out the area of each of the rooms and name the area size. The next section provides the analysis and discussion pertaining to the assessment strategies adopted in the project. 
Analysis and discussion
Trainers involved in the project indicated their interest in determining the students' understandings of whole number-place value, fractions and money. The purpose was to identify those students who needed numeracy learning support. Students were asked to complete the CDAT number placement asks which focused on the previously mentioned topics. The students' responses to each question were totalled within each of the categories, the mean was calculated by dividing the total by the number of students (n = 102). Table 1 details the mean results of whole number, fractions and money.
When comparing the results across the sites, the students at Site 6 fared reasonably well. One reason for this may have been that the students (n = 23) enrolled in the RATEP Program had completed the compulsory years of schooling and were aiming to become primary school teachers. More work is needed to bring these students to a level that will support them in their future endeavours when they move to university to complete their teaching degree. The whole number results for individual sites were varied. Site 1 results were low with students (n = 4) achieving a mean result of 34% overall. Further work is also needed for Site 4 (n = 3). and Site 7 (n = 3).
The present data suggests that a number of students have difficulties with place value which has most likely influenced the development and learning of other number competencies. If place value concepts are not mastered in the early years of schooling, it is likely that students in later education contexts such as VET (Moeller et al. 2011 ) as well as post educational experiences (Parsons and Bynner 2005) . However, we would like to make explicit that although the current results indicate that more work is needed to support students, the influences of culture an language need to be taking into consideration (see for example, Jordan and Levine 2009) . This aspect will be addressed later in this analysis.
Of the responses for fractions, the results indicated that they were a source of difficulty particularly for Site 1 (n = 4), Site 4 (n = 3), and Site 7 (n = 3). Figure 4 provides three examples of students' responses to questions 23 and four from the CDAT test.
Question 23 provides one part of a ribbon with students expected to draw the whole ribbon. They are expected to draw the fractional parts. The ability to draw equal parts is Mean of whole numbers, fracƟon and money from all sites seen as critical to understanding the logical development of part-part, part-whole and whole-part relationships and notions of equality and inequality (Lamon 1996 (Lamon , 2012 . This ability may also influence students' understandings of mathematical topics such as measurement and geometry, two areas that are a major focus in VET courses, e.g., civil construction. It could be argued that question 23 in the first example has not been answered correctly because the "whole" ribbon has not been drawn. However what has been drawn, three parts, does represent the whole ribbon. In this case, the student has identified that there must be four parts, with one already shown and the three remaining to be drawn. In the second example, however, it is not clear that the student understood entirely what the question asked. Although they have drawn a part, it is not representative of the part shown in the question. A plausible alternative response could be that the student has understood the question and has shown the parts differently, one drawn as a rectangle and the remaining two as bows. The third example shows that the question Fig. 4 Students' responses to common fractions items has been responded to, that is, "draw the whole ribbon". In this case, four parts have been drawn representing the whole.
Question 24 asks the students to partition the shapes in quarters three different ways. Partitioning is a process that generates quantity and builds understandings of rational numbers (Lamon 1996; Pothier and Sawada 1983) . In the first example, the student has not partitioned the shapes in three different ways rather, they have partitioned the parts using shading in three different ways. Hence, they have shown that they can partition the whole into equal parts different ways. If the assumption was that partitioning referred to "drawing" the equal parts in each shape differently, which the question does not ask for, the student's response would be incorrect. In this example, the student opted to shade the parts three different ways, thus showing that they have understood the idea of partitioning. In the second example the student has shown quarters in two of the three shapes. Of interest is that they have opted to draw only one quarter and then used shading to represent that quarter. In the third shape the student has divided the shape into quarters across the shape and on the diagonal, however, if we assume that shading is the process used to represent quarters which appears to be the case, the response is shown to be incorrect because more than a quarter of the shape has been shaded. The third example response is straight forward showing the shapes partitioned into quarters three different ways; however, it is interesting that the student did not opt to shade unlike responses one and two.
A plausible argument for the different responses to the above questions could be that the language used in the test may have been a source of problems for students who experience difficulties with reading and also with understanding what the words in the questions were actually asking (Jordan and Levine 2009 ). This aspect was identified by trainers and teachers who provided feedback on the students' results and thus reinforces Jordan and Levine's argument. They argued that some of the variations in students' number knowledge of number words and symbols appeared to be associated with "differential exposure to the language and symbol systems of mathematics (p. 64)".
The CDAT was not administered a second time after a sequence of teaching and or training to identify any positive effects from the pedagogical approach adopted in the study. There were several reasons that contributed to this outcome: (1) students were enrolled for a limited number of weeks; (2) student attendance varied at sites; (3) the value of repeating the test after gaining the pre-test results was not forthcoming from teachers and trainers; (4) teaching and training schedules meant that post-testing was a difficulty, (5) forcing teachers and trainers to do the post test was not deemed appropriate by the research team and (6) administering the test after a brief time was not likely to increase students' knowledge and understandings (see for example, Betts et al. 2011) .
The teachers and trainers, however, suggested that providing contextual scenarios with images and diagrams for the students might assist them with understanding what the questions were asking. This aspect has been identified in previous studies. The provision of mathematics assessment items that link with real life situations is likely to make more sense to students. The research team proceeded to write a scenario-based assessment in consultation with teachers and trainers and conducted a limited trial to identify if it was more appropriate and fair for students.
Scenario-based assessment
A limited trial of a scenario-based assessment (pre-assessment) was conduct across four sites. The results of that trial are shown in Table 2 . When comparing the results across the four sites, they indicate that students in the RATEP program, Site 6, (n = 13) and Site 3 (n = 3) have fared reasonably well (RATEP = 76.02% and Site 3 = 76.47). There are several reasons to consider here, (1) the student cohort was different to the cort who did the CDAT, (2) RATEP had a higher number of enrolled students who completed the formal years of schooling, (3) Site 3 had three enrolled students, and (4) scaffolded support was provided to Site 3 students by way of reading questions where required. As mentioned previously, more work was needed to bring RATEP students to a level that will support them if they choose to progress to an undergraduate teaching degree in education. Similarly, more work is needed for students at Site 3 to support them in their chosen course.
The results for fractions were not strong overall and indicated that this area continued to be a challenge for students particularly for Site 7 (15.64%) and Site 4 (21.89%). Measurement, statistics, trigonometry and reading signs have been shown to be a challenge for students who attempted the assessment.
There were several factors that may have influenced the results, (1) students were required to complete the assessment in 1 h, which may have proved a challenge to students to complete in this time, (2) students did not have the necessary knowledge and understandings to solve the questions asked, and (3) the language of the questions may have been ambiguous or biased.
Whilst the trialled scenario-assessment took into consideration the ideas and feedback from trainers and teachers, the research team observed student behaviours and results of students from the 2010 assessment and identified that more work was needed to refine the assessment. For example, the provision of text scenarios to support students with leading into the tasks was thought to assist students; however, for students who experienced difficulties with reading, the provision of written scenarios proved a challenge. This issue reinforces Bennett's (2011) discussions about formative assessment and bias. That is, English language proficiency, ethnicity and gender may influence how students performed on the assessment items. Some of the tasks had multiple directions and did not provide lead in tasks that prepared students for the application of the multi-directional tasks. Figure 5 is an example in this instance. An important caveat is necessary here. For students enrolled in construction courses, the use of centimetres is considered unnecessary with most measurement in the construction industry using metres and millimetres, hence, responses indicated millimetres and metres.
In the first example-application scenario five, the student has shown the height, length and width in millimetres by adding each of the given measurements.
In this example, the student demonstrated their capacity to achieve the multi-stepped task using the measurements provided. They have also been able to keep focused on the purpose of the original question, that is, "work out the surface area that is to be painted using the measurements on the plan". The student has demonstrated that they can convert measures, work out the whole area and provide the surface area size. The student has not calculated in the size of the doorway to find the total area, an oversight maybe, and although they do not come to a "right answer", they have demonstrated their capacity to work through such a multi-stepped problem using addition, multiplication and subtraction.
In the second example (Fig. 6) , the student's response is interesting because of the range of strategies used to work through the problem. As a beginning point, the student has demonstrated knowledge of: area as being related to a surface (the matrices), that windows and doorways are spaces, but spaces that are not included in the overall calculation of the area, that all walls have to be included in the total, additive tasks (calculations of the length and width of the walls). What student has not demonstrated is a strong understanding of area and how to use the given measurements to calculate the area using multiplicative strategies, the external area of the walls. Further, if we use the student's method for calculating the area, they have not included both smaller 37800000 QuesƟon C asks the student to work out the area of the external walls and has wriƩen the following response:
The student has mulƟplied or doubled each of the above measurements by two to show:
12420000
They have then subtracted (not shown) from this total, the total area of the windows QuesƟon A in the task asks for the area of the doorway, with a response of shown.
1680000
QuesƟon B asks for the area of the windows with working out and response shown as 1050000 1680000 . From the two examples provided, it is evident that the scenario task is a complex one with multiple steps. Such steps may prove very difficult for students who struggle with applying appropriate strategies to solve tasks, whereas other students may do very well with such tasks. What is critical is that when trainers and teacher administer such tasks to students they be cognisant of the students' capacity to work through the tasks without causing substantial anxiety thus reinforcing what students may already know about themselves. Although teachers and trainer may have good intentions with encouraging students, unintentional bias may disadvantage students; for students who experience difficulties with reading text and applying the signs and symbols to represent their responses, such a task may be just too difficult. There is the risk of students disengaging, giving up and walking away from something that they may enjoy but struggle with because of the mathematical concepts, language and signs and symbols associated with the tasks.
Through discussions with one TAFE Institute Director and one trainer about their students' results on the scenario-based assessment, the opportunity for trialling simulated assessment was presented. The next section elaborates this strategy. It provides an analysis of video data where a simulated task was provided for students to work through.
Simulated assessment
Simulated assessment enabled the students (N = 5) to explore, rehearse, and consolidate areas such as construction as shown in Fig. 2 as a way of creating meaningful practical knowledge in the context in which it was acquired-the construction workshop at the TAFE Institute. Simulated experiences allowed for the development of core competencies, here, understandings of length, perimeter and area (surface area) and volume, as well AddiƟon has been used to calculate length and width of walls
The calculated length of the large wall (7000mm) and its height (calculaƟon not visible) have been used as the basis for showing how to work out area using the matrix: 7000 x 3000 allows for represenƟng a 7 x 3 matrix with each square represenƟng 1 metre squared.
The area of the doorway and all windows is now straighƞorward to the student with the area of the doorway 2m² and the windows 5m² (2x2x1).
Using the matrix, the area of the end external wall is shown as 8m² -minus the 1m² for the window.
The area of the all the externals is shown as an addiƟon task Fig. 6 Example 2-application scenario as a strategy for practice-based learning that attempts to mirror, anticipate real world situations through guided experiences in an interactive way (Rush et al. 2010 ). This process allowed for the trainer and students with the opportunity to manipulate, repeat or refine a construction task. The simulated task from the Certificate 11 in Civil Construction course provided at one regional TAFE required students to work out the length, perimeter and area in the simulated house model shown in Fig. 3 . The scenario was that the area of the floor needed to be covered. The task was a pre-assessment item (Fig. 7) .
Adopting a collaborative approach meant that the students worked as a team to make decisions about measuring as part of construction and the trainer providing feedback to the students. Further, the trainer asked students to provide evidence for their decisions for construction and measuring and asked questions to enable students to account for their decisions. The students remained focused and completed the task as instructed.
Initially, the trainer adopted an explicit instructional approach as he needed to explain to the students what was to occur in the lesson. Following this, the instructional approach became student-centred whilst using a kinaesthetic approach. The students were responsible for how they performed during the task; however, the trainer was within close proximity and scaffolded and prompted the students when and where necessary.
The impact on the students' mathematical understanding of length, perimeter and area was deemed by the trainer as satisfactory. The video-based evidence indicated that the students were able to understand the practicality of the task, choose the appropriate measuring instrument, and apply a technique for measuring, measure the length of the rooms and record measurements. However, when required to do the mathematical calculations, they were not able to do so, that is, they could not multiply large numbers to find the area using a pencil and paper. Calculators were then introduced to support the students, with the trainer modelling how to find the area using a calculator. After several attempts at using the calculators the students' confidence increased; however, the decimal point then became an issue with students not fully understanding the enormity of the number (using millimetres) multiplied and that it was in square millimetres.
Discussion and conclusion
The project from which this paper draws has been positioned to strengthen the evidence pertaining to the mathematics assessment approaches used by trainers to assess Indigenous students enrolled in VET courses. For the past 30-40 years, the assessment of competencies has received increased attention because national priorities for continuing education and training. The changing nature of workplace requirements, an ageing workforce and lengthening working lives have given rise to this attention. Studies have demonstrated that some assessment approaches may not be reflecting this change with trainers drawing on their own assessment strategies, reducing the comparability and accuracy of assessments. Sadler (2007) argues that assessment approaches should be directed towards gathering evidence that allows for inferences about capability can be made. Whilst Halliday-Wynes and Misko (2012) emphasise that a holistic approach to assessing competency would provide a more comprehensive view of students' capabilities. As part of this approach, three assessment approaches were identified, Cognitive diagnostic assessment tasks, Scenario-based assessment and simulated assessment. Highlighted in what follows are several significant issues that related to the assessment approaches identified and used in the study.
Starkly apparent in the results presented in Table 1 were the difficulties that students had with place value. A number of students may have found this question challenging because of the way that the place and value of numbers was shown. For example, "write the missing numbers: 54 = 4 tens _____ ones; 38 = ____ tens 18 ones. It was reported from trainers and research team members who administered the CDAT that students had indicated that there were errors with how the place and value of numbers were written. This could be the outcome from a range contexts including the way that place value may be been previously taught and learned. The question requires students to be flexible in their thinking about the place and value of a number. If this flexibility is limited then the reasons for why students asked about errors written into the questions could be explained. In the VET courses that were focused on in the study fractions were frequently used, for example, in civil construction. Fractions were also identified as a source of problems for students in the CDAT. However, whilst this may be the case, the language of the questions and associated interpretation of the image may be problematic. For students who may have difficulties with reading and comprehension, understanding what the questions are asking may present challenges. Trainers reinforced this stating that the variations in results may be associated with the amount of exposure to the language and symbols of mathematics. Perhaps one way to address this issue is to provide students with scenarios or materials whereby they can represent their thinking in a range of ways initially rather than through language and symbols which do increase in complexity in mathematics.
Although the scenario-based assessment results were limited and there was no intention in the project to compare the results across assessment approaches, the results showed that there were significant challenges for the students using this approach. Language proved to be a critical factor here. In responding to the feedback from trainers and teachers, it was thought that providing text to support the questions would assist students with understanding what the questions were asking. This had an unintentional consequence and highlighted the bias in the texts (see Bennett 2011 for elaboration of bias). Students who experienced challenges with reading and comprehension found the text scenarios challenging to read and understand, thus limiting their opportunities to demonstrate their competencies. This was exacerbated as the tasks increased in complexity with a series of directions to work through to come to a final response. The surface area task in Fig. 5 demonstrates the series of directions. As a consequence of providing feedback to trainers on this approach to assessment, it was agreed that a simulated task might be more suitable.
The simulated task asked that students find out the surface area of the scaled model of a three bedroom home. Working as a team and with all members participating in the process, students had to calculate individually, the rooms (walls for painting and floors for carpet). The trainer was identified as providing support where necessary and if students asked but generally the students were identified as working through the task. Sadler (2007) raised the issue that assessment of learning should be directed towards gathering evidence for drawing inferences about students' capabilities. He argued that three conditions should be met, students must be able to do, on demand, something they could not do before and with no scaffolded conditions. In the case of this task, it was formative and identified as a scaffolded task because students were had been learning about how to calculate surface area. The task allowed them to trial what they had learned. This paper has highlighted three different assessment approaches used in VET courses to assessment students' competencies and like most research there were limitations. For example, the pre-and post-CDAT assessment could not be conducted because the courses students were enrolled in were limited to intensive such as 1 or 2 weeks. Administering the CDAT after a brief time was not likely to yield improved knowledge and understandings (see for example, Betts et al. 2011) . Whilst the scenario-based assessment does have potential for learners who are strong readers, writers of this approach need to be cognisant of learners' reading and comprehension capabilities and ensure that they too are able to access what is being asked of them. The simulated assessment also showed potential with students more fully demonstrating what was being asked, however, it was limiting because students were working over one another to access the different sections of the model for measuring. The use of a life-size building, for example, the classroom have been more useful.
In summary, the CDAT showed some advantages for assessing students as it fostered awareness and conversations with teachers and trainers about students' mathematical knowledge and how they might address the gaps in their learning. The CDAT also engaged the teachers and trainers in conversations about fair assessment and how to find out about students' understandings. The analysis of the assessment approaches and their relationship to mathematical learning and training courses proved to be effective for the teachers and trainers as well as the students. This was evident during the site visits and feedback meetings which for some teachers and trainers were repeated over the 3 years of the trials. But the best evidence of the effectiveness of the assessment trials appeared in the 4 years that several of the teachers and trainers sustained their commitment to improving student outcomes and their future opportunities for employment in rural and remote Queensland. For the trainer who engaged and participated in all three assessment approaches, the significance of using a range of strategies to address bias and culture fair assessment was evident. His focus on understanding where students came from and the point at which they arrived to learn and build strong trainer-student relationships was highly applicable in the VET context.
